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IS JAPAN HOLLOWING OUT?
Yoshihide Ishiyama
Japan has recently gone through waves of yen appreciation. As annual averages,
the yen-dollar rate was 145 in 1990 and 135 in 1991. It changed to 127 in 1992, 111 in
1993 and 102 in 1994. The rate is likely to be slightly higher than 100 in 1995. Rapid
yen appreciation like these is, naturally, causing radical changes in the Japanese economy
on many fronts, of which the deepening of the recession is one obvious manifestation.
The immediate impact of a higher yen is reduction in export revenues in yen terms, and
manufacturing corporations suffer. In a higher yen environment, non-manufacturing
corporations should be increasing profits because many of them depend on imports and
sell their services on the domestic market. However, profit increases in non-
manufacturing corporations usually do not spread well to the rest of the economy in the
form of lower sales prices or larger investment, because the competitive pressure in the
non-manufacturing sector is not enough. By contrast, the manufacturing sector exerts a
more powerful influence on the rest of the economy, when it contracts and when it
expands.
There is no inherent reason to presume that the manufacturing industry is more
"important" than other industries. The nation needs a variety of industries, both
manufacturing and non-manufacturing. Even in manufacturing there is a great variety
usually, and that variety is valuable for the nation. However, the manufacturing-non-
manufacturing distinction is still useful as an analytical framework because they behave
differently. Although individual manufacturing industries differ from one another, on the
whole they nay somewhat higher wages than non-manufacturing industries do and they
tend to lead the overall economic growth. Also, the trade outcome largely depends on
international competitiveness (whatever it means) and productivity of the manufacturing
industry.
From this point of view, it is certainly of interest to look at the behavior of the
manufacturing industries of major countries. this paper does not attempt to conduct a full
comparative study of Japanese and foreign manufacturing corporations; it only attempts
to interpret the behavior of the manufacturing industry of Japan in the 1 980s and the
early 1990s. However, from works on de-industrialization in the US economy, such as
Lawrence(1984), we know fairly well what happened in the 1970s and the 1980s in the
United States experienced sharp dollar appreciation in the first half of the 1980s and
japan in the second half of the 1980s and the early 1990s. Thus, some references to the
United States will be made below.
In order to extract the Japan-unique behavior of the manufacturing industry, a
simple measure of the share of manufacturing real GDP in total real GDP will be
examined. Obviously, it is related to the growths of domestic demand, exports and
imports, so that these components will be discussed as well. In Japan, the manufacturing
share in real GDP has been declining since 1992, which has raised the concern about
"hollowing out". I shall try to give an appropriate definition of hollowing out in the
following and argue that it should not be a cause for concern for Japan. If anything, the
problem for Japan is rather that hollow out that one would expect under sharp exchange
rate appreciation(real as well as nominal) would not occur easily in Japan. In other
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words, Japan's manufacturing industry seems to be much more resilient than those in
other countries when faced with currency appreciation; after a short while, Japan's
manufacturing corporations manage to raise efficiency in producing existing products,
upgrade products or move to new product lines in order to defend turf against imports
and sustain export revenue. What happened in the second half of the 1980s was that a
drop in the manufacturing share in real GDP occurred only in 1986. For 1987-89 the
manufacturing share continued to rise, and at the same time foreign direct investment
(FDI) by the manufacturing industry was increasing sharply, as can be expected.
Acceleration of FDI during this period went hand in hand with acceleration of domestic
business investment and production. During this period, the manufacturing industry
managed to maintain real-exports relative to real GDP at a constant level (they increased
as fast as real GDP). During the same period, real imports increased faster than real GDP
and so their proportion to real GDP went up, which is natural. To summarize, what look
like a Japan-unique phenomena are that (1) exports held up well despite a high yen and
increasing FDI and (2) manufacturing output increased very fast despite sharply
increasing real imports and increasing FDI. These unique phenomena require explanation.
However the explanation maybe, the fact that the manufacturing share in real GDP went
up in this high yen period is surprising. (Strictly speaking, the yen rate weakened
somewhat in 1989 and 1990.)
Moving to the early 1990s and comparing it with the second half of the 1980s, we
observe similarities as well as differences. The manufacturing share in real GDP has been
declining since 1992 and not in one year only. This is an outstanding difference. Other
differences are that real imports and FDI initially slowed, but increased very sharply in
1994. The similarity is that in the early 1990s as well real exports are holding up well, so
that real exports relative to real GDP are remaining roughly constant. Stronger yen
appreciation began in the spring of 1993, and therefore we should. perhaps emphasize
what have happened in 1994 and after. If this stand can be agreed, we can ignore some
perversity in the relationships between the high yen and real imports as well as the high
yen and FDI. Although the behavior of Japan's manufacturing industry in the early 1990s
is easier to understand than that in the second half of the 1980s, because the
manufacturing share in real GDP has been declining, the unique phenomenon of real
exports holding up well despite a high yen and increasing FDI still remains, and remains
to be explained. Moreover, the share decline of the manufacturing industry seems to be
coming to a halt in 1995 and staying at a very high 30%, if not slightly increasing again
thereafter. (Note that the share in the early 1980s was about 27%. ) We shall then find
ourselves in a situation similar to that in the second half of the 1980s, and have to
conclude that the behavior of Japan's manufacturing corporations has not really changed
from the 1980s to the 1990s.
If this is indeed the case, it is both good and bad for the Japanese economy, and is
certainly not the best scenario. It is good in the sense that the manufacturing industry can
again contribute to the return of more normal economic growth. It is at the same time bad
because manufacturing led economic recovery sows the seed for swelling trade surpluses
and a surge of yen appreciation in the future. The strength and resiliency of the
manufacturing industry in Japan is the obverse of the weakness of the non-manufacturing
industry to grow more rapidly and increase its share in real GDP. Japan needs to get rid
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of the vicious cycle of trade surpluses, higher yen and recession, and for that purpose
should aim at gradually reducing the manufacturing share in real GDP, although it does not
guarantee the resolution of the above mentioned vicious cycle. Such a gradual reduction of
a manufacturing, of course, has to be realized with a stronger non-manufacturing industry
and not with recessions in the manufacturing industry. Japan will hollow out only if the
manufacturing industry goes below such a gradually declining share. The inescapable
conclusion, then, is that Japan's hollowing out is unlikely in the foreseeable future. In
fact, we should be worrying more about the obverse of hollowing out.
2. The Trend in the Manufacturing Share in Real GDP
In Japan in the 1980s, the share of the manufacturing industry in real GDP was
28.5% on average (an arithmetic average for 1980-89). Real GDP produced by the
manufacturing industry, grew faster than real GDP of the economy, so the manufacturing
share continued to rise in the 1980s. The only exception was 1986 (see Table 1.) In the
1980's, average annual growth rates of real GDP and real value added of manufacturing
were respectively 4.0% and 5.7%. Thus, the share of the manufacturing industry
increased from 26.8% in 1980 to 30.6% in 1989.
As Table 1 shows, this share increased until 1991, when it, reached the peak of
32.1%. As long as manufacturing real value added grows faster than real GDP, it pushes
up the growth of the overall economy. However, one may wonder how long this upward
trend in real GDP can continue. Clearly, it cannot be a permanent trend because a 100%
manufacturing economy for Japan is inconceivable. Incidentally, the manufacturing share
in real GDP was roughly constant in the 1970s in Japan. It was 25.1% in 1970 and
24.6% in 1975. The decade average was 25.7%. As will be argued later, proximate causes
of the increasing trend in the manufacturing share in real GDP in the 1980s were increases
in net export of manufactures until 1985 and rapid increases in domestic demand f or
manufactures for 198-85. Obviously, increases in net export for 1980-85 were driven by
a very low level of the yen.
The decline in the share since 1992 seems to be largely a temporary phenomenon,
under the strong influence of a sharply higher yen. In 1993. both real domestic demand
for manufactures and real net export of manufactures declined, but the former did so
much more strongly than the latter. In this sense, the recent decline in the manufacturing
share in real GDP is largely a domestic phenomenon. Such a decomposition of
manufacturing output into domestic demand and net export will be undertaken below, in
a simple accounting framework.
If the decline in the manufacturing share in real GDP since 1992 comes to an end
in a few years (for example, in 1995), then the concern about hollowing out will
disappear. Although we shall know the figure in early 1996, it is estimated here that in
1994 manufacturing real value added declined 1.0%. We know that in 1994 real GDP
grew .5%. Thus, the manufacturing share in real GDP was 29.9 percent in 1994--
approximately the same level as in 1988 and so still rather high.
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Although forecast is not the purpose of this paper, we need to discuss the second
half of the 1990s. It is likely that the average growth rate of real GDP in second half of
the 1990s falls between 2% and 3%. Historically, such a growth rate is unusually low,
but the Japanese economy is still burdened with adjustments in excess capacity of
production and excess employment as well as the depressive effect from bad loans of
financial institutions. in low growth years, the growth rate of manufacturing output does
not much exceed that of real GDP. Then, in the range of 2-3% growth there may be a
chance for real GDP and manufacturing output to grow roughly at the same rate, in which
case the manufacturing share in real GDP stays roughly constant and hollowing out the
sense of the declining manufacturing share does not occur.
Should the share decline continue over the long term, which is not likely, there is
cause for concern. But even in that case it's characterization as hollowing out would not
be appropriate if one puts the manufacturing industry today in historical perspective.. By
around 1990 Japan's manufacturing industry had overgrown from the undervalued yen
and the irrational bubble (the late 1980s), which caused trade disputes and a burst of yen
appreciation in recent years. A mild long-term decline of the manufacturing industry in
Japan, reversing the trend in the 1980s, will be desirable and will even have to be
encouraged by government policy.
3. The manufacturing Share in Employment Since 1980
Before proceeding to a more detailed discussion of the manufacturing share in real
GDP, a review of employment and labor productivity figures is in order. Table 2 shows
that in the 1980s employment (including the self-employed) in the manufacturing
industry grew slightly more slowly than total employment in the economy. Simple
arithmetic averages over the decade were 0.9% for manufacturing employment and 1.0%
for total employment. Thus, the manufacturing share in employment, which was 24.8%
in 1980, declined only slightly to 24.2% in 1989. The decade average was 24.6%.
Perhaps this minute decline in the manufacturing share in employment in the
1980s can be ignored. Nobody in the 1980s expressed a concern of hollowing out on that
basis. the arithmetic averages of labor productivity (real GDP per employment) in the
1980s were 3.0% for the entire economy and 4.7% for the manufacturing industry. Labor
productivity growth in manufacturing is higher than the economy average, and as a result
the price of manufacturing output has been declining relative to the GDP deflates and so
has stimulated the demand for and the net export of manufacturers have been high, so that
high labor productivity growth has, by and large, translated, not into any significant
decline in the manufacturing share in employment, but into the high growth of demand for
manufactures. As has been reviewed above, growth of manufacturing output has been
vigorous.
More recently, however, manufacturing employment declined in absolute number
in 1993 and 1994, and so the manufacturing share in employment declined fairly sharply
in these years. A. similar two-year decline occurred in 1986 and 1987 under a high yen.
The decline of 730 thousand between 1992 and 1994, however meant a more severe
employment adjustment than the decline of only 230 thousand between 1985 and 1987.
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Principally because of this large adjustment, manufacturing employment is stabilizing
now. In 1995 total employment is more or less flat also. Thus, the manufacturing share
in employment is likely to stabilize at around 23.2% observed in 1994.
For the second half of the 1990s, the growth rate of manufacturing employment
will be much lower than the annual average 0.9% observed in the 1980s. If real GDP of
manufacturing on average grows at 3% annually, the 3% labor productivity growth in the
manufacturing industry implies that no growth will occur in manufacturing employment
and the manufacturing share in employment will decline as long as total employment
grows at all. For better or worse, the labor force growth in the second half of the 1990s
is forecast to be only 0.4% by most researchers. This means that the manufacturing share
in employment declines only very gradually -- only by 0.1% point annually in the case of
constant manufacturing employment. This figure does not depend on the assumed 3% in
real GDP growth, but depends on the reasonable assumption that labor productivity in
manufacturing grows somewhat faster than average labor productivity in the whole
economy. Of course, labor productivity growth can be higher than output growth in the
manufacturing industry, in which case manufacturing employment declines in absolute
number and the manufacturing share in employment declines much faster. However, such
a scenario could be safely ruled out as a long-term phenomenon. Thus, on the basis of the
employment share of the manufacturing industry also, the concern about hollowing out in
the Japanese economy seems to be unjustified.
4 Evolution of Domestic Demand and Net Export
The high growth of manufacturing real value added in the 1980s can be
decomposed into the growth of domestic demand and the growth of net export in a simple
accounting framework. Perhaps the first analyst who adopted this framework for the
manufacturing industry was Lawrence (1984). However, the method used here is
different from his.
Lawrence looked at the identity
y=d+x-m=d+n
where y = manufacturing output
x = real export
m = real import
n = real net export
d = real domestic demand.
It is important that this is an aggregate supply-aggregate demand relationship for
manufactures and y should be interpreted as gross production (including the value of
intermediate inputs used by the manufacturing industry) or shipment, not value added. In
order to transform this relationship into one in terms of value added, Lawrence used the
input-output table and computed direct as well as indirect effects of x and m on y along
the way.
Because the input-output table is not readily available for every year, we adopt a
simpler accounting framework, using the raw data of gross production rather than value
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added. Consequently, d is not only final consumption and investment but also
consumption of manufactures as intermediates by all industries, including the
manufacturing industry itself. Lawrence called d domestic use rather than domestic
demand and this naming will be followed hereafter.
On this interpretation, the above identity can be written in the following form of
growth rates:
y/y = (% share of d in y) d/d + (% share of n in y) n/n
There may be an objection to using gross production data. However, real gross
production and real value added show broadly similar movements, and so conclusions
derived from the observation of gross production apply to activity in terms of value
added. Domestic use of manufactures in real terms can simply be derived by subtracting
real net export from real gross production. The estimates of real export and real import
do pose some statistical problems. Here they are computed with volume and unit value
indexes in the Outline of Foreign Trade (customs clearance statistics) compiled by the
Ministry of Finance. Real export is the total value of exports (f.o.b.) in constant 1985
prices. All exports are assumed to be manufactures (in fact almost 100 percent of them
are), and real export in years other than 1985 are computed using the total export volume
index compiled in the above statistics. Real import of manufactures is computed by
taking the value of manufactures imports (c.i.f.) in 1985 as the base (31 percent of
imports was manufactures in 1985) and constructing and import volume index for
manufactures with import unit values (in yen terms) for individual categories of
manufactures imports.
Table 3 shows the summary result of this decomposition of the growth of y into d
and n. The first thing to be observed is that the growth of real gross production of the
manufacturing industry in the 1980s is on average 6.0% and very close to 5.7% on the real
value added basis; real intermediate inputs have been roughly a constant proportion of
real gross production. The growth rate of real domestic use was 6.2% and the growth rate
of real net export was 4.2%. Decade averages suggest that the growth of real gross
production (and hence real value added) of the manufacturing industry was led by
domestic use rather than net export. However, decade averages are misleading because the
period 1980-85 and the period 186-89 showed sharply different behaviors. In 1980-85,
real export, real import and net export increased respectively at 9.0%, 6.0% and 10.2% on
average. The annual 10.2% growth of real net export is indeed high. In contrast, in 1986-
89 they increased respectively at 2.3%, 19.6% and -4.8%. Real net export made a
negative contribution in this period. The reason for this changeover after 1986 should be
obvious -- a sharply higher yen. The trend of low growth of real export and high growth
of real import ( of manufactures) since 1986 continues to date.
However, the ratio of real export to real import still remains high. This ratio was
4.45 in 1980 and 1.86 in 1994. It is well known that in order to net export to grow at all
and contribute to the growth of manufacturing output real export has only to grow faster
than the growth rate of real import divided by this export-import ratio. In this sense,
Japan's real net export in manufactures can still make a substantial contribution to the
growth of manufacturing output. For example, in 1992 real export, real import and real
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net export were respectively Y50.3 trillion, Y21.1 trillion and Y29.2 trillion. In this year
real net export increased 6.2% (see table 3) and made a percentage point contribution of
0.4 to real gross production, which decreased 2.7 %. Real net export of Y29.2 trillion
may look small relative to real gross production of the manufacturing industry in that
year, which was Y379.4 trillium ( the production is 7.7%). However, we should
remember that the denominator is gross production, which is almost three times as large
as value added; it is no exaggeration to say that the 7.7% net export is enormous.
As far as the recent years are concerned, the contraction of real net export is
making a substantial negative contribution to growth production. In 1993 real net export
contracted 8,2% and made a negative percentage point contribution of 0.6 to real gross
production. The contraction of real net export became larger in 1994 at 13.4% and made a
percentage point contribution of 1.0. In 1994, therefore, it is likely that real net export
accounted for 50% or more of the contraction of manufacturing real gross production. In
this sense, it is true that the manufacturing industry is temporarily experiencing
difficulties from stagnant domestic demand and sharply increasing imports.
These development is 1993 and 1994 are important in interpreting the behavior of
Japan's manufacturing corporations. As is shown in table 1, the manufacturing share in
real GDP went down in both of these years. However, while real import continued to
increase, real export declined in 1993 and increased in 1994. (In raw data, imports
declined 7.3% in 1993 and increased 4.3% in 1994 in yen terms; exports declined 6.9% in
1993 and increased 0.4% in yen terms. In dollar terms, imports increased 5.7% in 1993
and 13.5% in 1994; exports increased 6.2% in 1993 and 9.3% in 1994.) What is
important to observe is that in 1994 the manufacturing industry managed to increase real
export by 1.7% (see Table 30).
The declining manufacturing share in real GDP can result from either of declining
real export, increasing real import, or declining domestic demand for manufactures, in
proportion to real GDP. Over the long term the first of these does not occur. As Table 4
shows, the real export-real GDP ration did go down in 1986 and in 1987, but it can be
viewed as the initial impact of a higher yen, before corporations intensified their efforts to
increase exports. The decline of this ratio in 1993 and 1994 from 1992 can be viewed in a
similar way. However, the decline to 11.8% in 1993 and 11.9% in 1994 from 12.0% in
1992 is very small, which suggests that the export strength of Japan's manufacturing
corporations is more enhanced in the mid- 1990's than in the second half of the 1980's.
Of course, this is not to deny the effect of strong or weak domestic demand on exports;
domestic demand growth in the mid-1990s is much weaker than in the second half of the
1980s, so the pressure to export is stronger. Nevertheless, it is notable that real export
returned to positive growth while domestic demand strengthened, albeit slightly, in 1994.
If declining real export was not the reason for the decline in the manufacturing
share in real GDP in 1994, increasing real import and declining real domestic demand
were. The growth of real import in 1994 was spectacular at 200/%, and hence a large
negative 1.0 percent point contribution of real net export to manufacturing production in
that year. However, a sharp increase in the real import-real GDP ratio, as is observed in
1994, is not likely to continue, because Japan's manufacturers in the affected industries
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also raise efficiency and upgrade their products to defend their turf on the domestic
market. The Economic Planning Agency (1995) points out, many of sharply increasing
imports are low-value added types such as a shift from expensive German cars to cheaper
American cars. Faced with such a shift, Japan's manufacturers are also putting out
cheaper products on the domestic market. Hence in 1995 and after, real import growth
will slow down and real net export will start to grow 2-3% a year, or at least stop to
contract. If real net export began to grow at 2%, for example, real domestic demand for
manufactures has only to grow at the same 2% to achieve a 2% growth in real GDP of the
manufacturing industry. Because real export is about twice as large as real import in the
mid-1990s for real net export to grow 2% real export has to grow only at 1% faster than
half of the growth rate of real import, at least initially. This seems to be easy as the
economy moves into the second half of the 1990s. If real GDP growth falls short of
growth of domestic demand for manufactures in this example, the manufacturing share in
real GDP even goes up, which is also as likely as its stabilization for the period 1995-97.
The points that I am trying to drive home from the above discussion of real
export, real import and domestic demand for manufactures can be summarized: (1) The
year of a large negative contribution from import growth like 1994 is an exception, and
real net export is likely t make a positive contribution, albeit small in the environment of
the 1990s, to the growth of manufacturing output in more typical years. (2) Real
domestic demand for manufactures is likely to grow at least as fast as real GDP, and as a
result, the manufacturing share in real GDP will either stabilize or increase in more typical
years. I have argued that behind this lies the behavior of Japan's manufacturing
corporations.
5. Behavior of Japan's Manufacturing Corporations
So far, I have been describing the behavior of Japan's manufacturing corporations.
In this section, I attempt to make it more analytical. In fact, description of the behavior is
the easy part; its interpretation is more difficult. This is all the more so when we bring in
FDI into the picture, which we should because FDI is an integral part of the strategy of
many manufacturing corporations, particularly in a higher yen environment. Table 5 is
the figures of FDI by manufacturing industries since fiscal 1985. This notifications
statistics compiled by the Ministry of Finance has several well-known drawbacks and
does not directly relate to the size of overseas production. However, it is the only thing
available to see the breakdown by industry (and by country), so it is used here.
In Table 5, it can be observed that the total manufacturing FDI grew sharply in the
high yen period of fiscal 1986-89. In the 1990s, the increase began in fiscal 1993. The
seeming link between a higher yen and larger FDI is common to both of these periods.
Annual manufacturing total FDI figures can be compared with the following growth rates
of real business investment (capital spending) undertaken by the manufacturing industry
on the domestic front. Note that these figures come from the capital stock statistics
compiled by the Economic Planning Agency and are based on constant 1985 prices.
86 87 88 89 90 91 92 93 94
-5.8 -0.6 -19.0 22.9 13.2 11.5 -14.4 -18.1 -13.5 (%)
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Thus we can observe a similar pattern that in the initial two or three years of yen
appreciation real business investment goes down, while FDI starts to increase almost
simultaneously with yen appreciation. Real business investment by the manufacturing
industry began to increase in 1988, and side by side with increasing FDI. Similarly, in
1995 real business investment is likely to register an increase, albeit modest, and again,
side by side with increasing FDI. For sure, magnitudes differ, but the behavior of
domestic business investment and FDI seems to be unchanged qualitatively over these
two periods.
Incidentally, the broken-down by industry in Table 5 is interesting. In fiscal
1994, the electrical machinery industry is still the largest investor, but its FDI declined
4.6% and the chemicals industry expanded its FDI 49.3% to become a close second to the
electrical machinery industry. The transport machinery industry was the third largest
investor and increased its FDI 114.5%. The manufacturing total FDI increased 23.8%.
Although single year changes cannot be a solid guide, dominant foreign investors of Japan
cast doubt on the thesis of Kojima(1995) that Japan's FDI is predominantly undertaken
by industries that have lost comparative advantage in international trade. Rather, the
dominant foreign investors of Japan are those industries that have strong export
competitiveness and continue to export on a large scale. Another notable fact is that,
although Table 5 does not show, manufacturing FDI to Asia increased 42% to $5.2
billion, and went above FDI to North America ($4.8 billion) in fiscal 1994.
We are thus in a position to interpret the representative manufacturing firm of
Japan, which simultaneously undertakes domestic production, export and FDI (overseas
production), and increase them at the same time, at least after most of the adjustment to a
higher yen is over. The manufacturing firm which neither exports nor undertakes FDI,
but compete with imports on the domestic market can be interpreted in a broadly similar
way.
One analytical framework to model the behavior of Japan's representative
manufacturing firm is that of the firm in monopolistic competition. In many textbooks on
international trade, we see such a firm supplying the domestic market and the foreign
market (export). For the moment, let us ignore FDI. This firm maximizes profit from
domestic sales and exports. Let us assume that the domestic market and the foreign
market have downward sloping demand curves for the differentiated product that the
oligopolies produces,
D = p-0
D = p*-0
where D is the volume demanded, p is the price and 0 is the price elasticity of demand.
The asterisk indicates foreign variables. Note that p* is in foreign currency, so sales in the
foreign market has to be converted to domestic currency. Let the exchange rate be e, which
is the number of yen per unit of foreign currency.
Assume that our firm has a certain fixed cost FC, which is incurred irrespective of
the production level, and a constant marginal cost,
9
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wl + vm
where w is the wage rate and v is the price of the intermediate input. 1 is the amount of
labor required to produce one unit of output and m is the amount of intimidate input
required to produce one unit of output, both assumed the constant.
In such a setup, the total cost of producing output X is
FC + wlX + vmX
The condition for maximum profit is that the marginal cost is equal to marginal revenues
in each of the markets, domestic and foreign. If we write
X = Q + E (Q is domestic sale volume, E is export volume)
then the above condition (two conditions) determine optimal Q and E and hence X and p
and p* . Thus,
p( 0-1/0 )=wl + vm
p* (0*-1/0* ) = (wl + wm)/e
The total revenue from producing and selling Q and E is
pQ + ep*E
and the profit is
pQ + ep*E - FC - (wl +vm)X
Note that because of FC the average cost is always higher than the marginal cost and
declines as X is increased.
Now we switch to the case of domestic production and FDI or overseas
production, without export. Let Z be the level of overseas production. What are the
profit maximizing conditions? The requirement that the marginal revenue equals the
marginal cost in each market does not change, but in the second marginal condition above
the marginal cost changes to (w* 1 + v*m). Comparing the case of domestic production
and export, on one hand, and the case of domestic and overseas production, on the other,
the firm is indifferent between the two if the cost conditions remain exactly the same. In
such a case, optimal Q will be unchanged and optimal E will be the same as optimal Z.
However, overseas production usually requires its own fixed cost eFC*, and the
marginal cost there, e(w* 1 + v*m), will differ from that at home. Therefore, the profit
will be
pQ + ep*Z - FC - eFC* - (wl = .vm))Q - e(w*l + v*m)Z
10
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In a simple framework of a fixed demand curve in the foreign market, the firm
simply compares these two profits, and chooses either export or overseas production.
Krugman(19 83 ), in essentially the same model as ours here, shows that, simply put,
export is chosen when it is cheaper to produce at home, and overseas production is
chosen when it is cheaper to do so, which is straightforward. Amano (1986) uses a little
more complex model where the profit maximization by the foreign firms in the foreign
market is also considered, and numerically compares profits in the export case and the
overseas production case with hypothetical values of relevant parameters. In either
approach, the choice is one of"either, or", and export and overseas production are not
undertaken simultaneously.
This framework of analysis is useful to conceptualize the behavior of the firm
switching from export to overseas production. Without doubt, some Japanese
manufacturing firms do this after yen appreciation, comparing two levels of profit. A
previously exporting firm has to reduce export volume because the marginal cost for the
foreign market (wl + vm)/e is higher with smaller e (yen appreciation). With smaller E, p*
goes up but not as much as the extent of yen appreciation, so the price in yen terms, ep*,
is lower than before. With smaller total productions X, the average cost becomes higher.
Thus, the profit (in yen terms) becomes smaller not only in the foreign market but in the
domestic market also. When eFC* plus e(w*l + v*m)Z is sufficiently small, then, out
firm will switch from export to overseas production. If this is the case, the switch to
overseas production reduces domestic production.
Although this is certainly one interpretation of the behavior of manufacturing
corporations after yen appreciation, most major firms of Japan undertake both export and
overseas productions simultaneously, and changes the balance between the two in favor
of the latter after yen appreciation. For example, in an interview in the Japan Institute for
Overseas Investment (1995), the managing director of Matsushita Electric Industrial (Mr.
Kakuichi Yamamoto) states that the current proportions of domestic sale, export and
overseas production at Matsushita are 50:30:20, but the company wants to change them
to 50:25:25. Precise figures of course differ among companies, but the common trend
now is to increase the proportion of overseas production.
One interpretation of such a simultaneous undertaking of export and overseas
production is a mixed strategy. The exchange rate can always go both ways, and it is
dangerous to put all the eggs in a basket, either export or overseas production. If this
interpretation is correct, many firms of Japan are undertaking both activities at the cost of
not achieving maximum profit, but aiming at stabilizing profit. However, a more
compelling interpretations is that FDI and overseas production make it possible to
expand the demand curve in the foreign market that is not possible by producing only at
home. Overseas production make it possible to create the image of a local producer and
to find previously unknown opportunities. Most of Japan's manufacturing companies
cite the growing demand in the foreign market a s the foremost reason for FDI, and to me
this is precisely the expansion of the demand curve that cannot be realized without FDI
or overseas production. If this interpretation is correct, an expansion in overseas
production does not have to reduce export and domestic production.
iI
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To summarize, we can give three reasons why the yen appreciation does not
result in the reduction in real export and manufacturing output relative to real GDP,
despite larger FDI. First, on the product portfolio front, Japan's manufacturing
corporations manage to switch to products that are not produced or produced only in
small quantities in other countries. For such products, it is relatively easy to raise foreign
currency prices after yen appreciation without much losing export volume, Sazanami
(1989) cites the example of VCRs, but in recent years there are other examples. Table 6
shows a very characteristic change in 1994 in Japan's export structure and the product
strategy of manufacturing corporations behind it. The shift toward sophisticated
machinery and parts is progressing fast. It is particularly notable that Japan is sharply
increasing exports of electronic parts and auto parts, but office machinery also. In the
case of the automobile industry, finished automobiles exports declined from $58.97 billion
in 1993 to $56.91 billion in 1994, a decline of 3.5% or $2.06 billion but auto parts
increased from $14.86 billion in 1993 to $17.56 billion in 1994, and increase of 18.2% or
$2.7 billion. In absolute dollar amounts, auto parts exports more than compensated for
the decline in finished automobiles exports. However, although such a shift in product
portfolio is taking place over many products, the above model cannot capture this aspect.
A multiple products model will be required to conduct a formal analysis of this behavior.
Here, suffice it to merely state that Japan's manufacturing corporations have been
demonstrating remarkable capability of shifting their product portfolio, particularly in a
high yen situation, and sustain their exports.
Second, Japan's manufacturing corporations can intensify cost reduction efforts in
a high yen situation. They have indeed been reducing each of w, 1, v, and m. A higher yen
automatically reduces prices of imported parts and materials, so v has been declining
significantly. MITI (1995) reports that in its survey of 359 corporations conducted in
January 1995 127 corporations have been reducing costs of intermediate inputs.
However, in the former group only 27 corporations said that the high yen was the reason,
while in the latter group 83 corporations said so. In the latter group of 125 corporations,
as many as 104 answered that they had increased purchases of imported intermediates.
And third, increases in FDI and overseas production have either reduced export
and domestic production, or have expanded demand curved in foreign markets without
much reducing export and domestic production. To cite examples, overseas production of
VCRs has been increasing since the early 1980s at a surprisingly rapid rate; it was about 2
million units in 1985, but surged to about 20 million units in 1994. Despite this, exports
of VCRs increased in the latter half of the 1980s and reached a peak of about 25 million
units in 1990, and domestic production was stable at a little over 30 million units over the
period 1987-91. This was a period of increasing export and overseas production, and
hence expanding demand curves in foreign markets. However, exports began to decline
sharply in 1991 and domestic production in 1992, while overseas production continued to
increase. Therefore, domestic production is visible in more recent years. Overseas
production has been steadily increasing and surpassed domestic production in 1988. In
1993, it reached the level of about 25 million sets, while domestic production was about
10 million sets. However, despite steady increases in overseas production exports were
more or less steady at about 4 million sets over the period 1987-93, and domestic
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production declined only mildly from about 13 million sets to 10 million sets over the
same period. These movements can be traced in the graphs prepared by an article in the
Japan Institute for Overseas Investment (1995).
An interesting subsidiary question here is the net effect of FDI on the trade
balance and manufacturing production. I shall not discuss if fully, but would point out
that both the export enhancing effect and the "reverse import" effect is increasingly
visible, which is a negative for domestic production. Table 7 shows large increases in
imports in dollar terms. Some automobiles imports and textiles imports are induced by
Japan's FDI. JETRO (1995) reports that in 1994 301 thousand passenger cars were
imported, and increase of 49.6 percent over 1993. Interestingly, the largest number of
imported cars came form Honda U.S.A.; the number was 47.3 thousand, and increase of
20.4 thousand over 1993. The second largest importer was Mercedes Benz, importing
33.6 thousand and increase of 5.7 thousand over 1993.
6. Comparison with the United States
Let me compare the behavior of Japan's manufacturing industry with that of the
United States in this section, very briefly. In the United States, many discussions about
de-industrialization took place in the 1980s. They revolved around the manufacturing
share in real GDP, and some analysis's cited the near constancy of this ratio over the
virtually entire post-war period as evidence of no de-industrialization.
Much depends on the data. When we were seeing real figures based on 1982
prices, the manufacturing share in real GDP stayed at about 23-24% over the very long
term. However, when we change to 1987 prices, we discovered that the manufacturing
share in real GDP was below 20%, but again any visible downward trend was absent. It
was also argued that output of the computer industry grew too much in real terms, and
that we may have to exclude the computer output to get a balanced view. We then have a
declining trend in the manufacturing share in real GDP. And at any rate we observe that
in current prices the manufacturing share in GDP is almost declining.
More to the point, we observe that in the high dollar period of the first half of the
1980s, real export declined, real import rose and manufacturing share in real GDP
declined. (Let me skip detailed figures.) These are all natural responses to the high dollar,
and except for the increase in real import, show a different behavior from Japan's
manufacturing industry. The response of FDI (outward) to the high dollar was also
natural; it increased sharply over the period 1983-87.
Thus, at least over the medium term of the first half of the 1980s the US
manufacturing industry exhibited a natural response to the higher dollar. However, the
problem with the US manufacturing industry is that even after the real effective exchange
rate of the dollar returned to the old level around 1980 the trade deficit remains very large.
The decline in the manufacturing share in real GDP per se is not a problem over the long
term as long as it is not associated with the large trade deficit that persists over the long
term. However, this is not the case with the United States.
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Suppose that the nation wants to consume and invest a constant fraction of its
real income. Suppose also that in real consumption the proportion of goods (as against
services) is constant. This will imply a constant manufacturing share in real GDP, if the
condition of trade balance equilibrium is imposed. If, however, the manufacturing share in
real GDP is actually declining and the trade deficit persists over the long term, it means
that the nation's manufacturing industry lacks the capacity to respond to the nation's
needs fully. To me, the United States looks like such a country, and in that sense the de-
industrialization or hollowing out in the United States cannot be dismissed as groundless.
Certainly, many manufacturing corporations in the United States are the most efficient in
the world and high technology sectors there are excellent. However, the mass production
capability of medium technology products in the United States is not as strong, and it is
no small problem.
7. A concluding Remark on Japan' s Non Hollowing Out
Japan increased its manufacturing share in real GDP quite significantly in the
1980s. In the 1990s, we observe a decline since 1992, but this is likely to come to a halt
in the mid-1990s. Behind this lies the Japan-unique behavior of manufacturing
corporations. The rising trend of the manufacturing share in real GDP will not be a
problem if the trade balance is in rough equilibrium over the long term. That case implies
that the Japanese people want to spend an increasing share of their real income on
manufactures, perhaps spurred by declining relative prices of manufactures (relative to
services) or by high income elasticity's of demand for some manufactures. However, this
has not really been the case. Although this may explain some of the rising manufacturing
share in real GDP in Japan, the trade surplus grew larger since the early 1980s and
remains large to date. In fact, Japan is the obverse of the United States; Japan' s
manufacturing industry is producing much more than the nation needs and in this sense
the manufacturing industry has overgrown, which causes trade disputes almost constantly
and the surge of yen appreciation from time to time.
Internally, the mirror image of the overgrowth of the manufacturing industry is the
undergrowth of non-manufacturing industries. In Japan today, it is easy to observe that
there are not a large variety of services and many of them are exorbitantly expensive.
Because the international competitive pressure is weak in the non-manufacturing
industry, services producers are not doing enough to offer interesting or less expensive
services. If things stand as they are now, it is likely that the manufacturing share in real
GDP begins to increase again in the second half of the 1990s, with its undesirable
consequences. In order to forestall this scenario to happen, a moderately rising real
exchange rate of the yen -- a moderately rising nominal exchange rate of the yen is not
enough -- will be necessary in order to restrain the overexpansion of the manufacturing
industry. At the same time, non-manufacturing industries will have to be induced to grow
faster with much more of deregulation and international competition.
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Table I
The Manufacturing Share in Real GDP
(In Constant 1985 Prices)
Mfg. Real Growth Rate ShareinReal Memorandum:
Value Added (%) GDP (%) Share in Growth
(Y Trillion) Normal GDP Rate of Real
~%) GDP (%)
1980 71.5 5.8 26.8 29.2 3.6
81 74.8 4.4 27.1 29.1 3.6
82 78.1 4.4 27.4 29.0 3.2
83 81.5 4.4 27.9 29.0 2.7
84 88.4 8.5 29.0 29.7 4.3
85 94.7 7.1 29.5 29.5 5.0
86 92.1 -2.4 28.0 28.8 2.6
87 98.9 7.4 28.9 28.5 4.1
88 108.0 9.2 29.7 28.7 6.2
89 116.6 8.0 30.6 28.9 4.7
Avg. 1980s 5.7 28.5 29.0 4.0
1990 125.5 7.6 31.4 29.1 4.8
91 133.4 6.3 32.1 29.1 4.3
92 130.8 -2.0 31.1 28.0 1.1
93 127.5 -2.5 30.4 26.8 -0.2
94 126.2* -1.0* 29.9* 26.0* 0.5
(*) Estimates by the author.
(Source) Economic Planning Agency, National Economic Accounts Annual
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Table 2
The Manufacturing Share in Employment
Mfg. Rate of Share in Total Memorandum:
Employment Increase (%) Employment Labor Prod'y Growth
(10 Thousand) (%) (%)
Mfg. Economy
1980 1381 1.9 24.8 3.8 2.9
81 1395 1.0 24.8 3.6 2.8
82 1388 -0.5 24.5 5.0 2.4
83 1410 1.6 24.5 2.7 1.2
84 1438 2.0 24.9 6.4 4.0
85 1453 1.0 25.0 6.1 4.4
86 1444 -0.6 24.7 -2.2 1.7
87 1425 -1.3 24.1 8.6 3.2
88 1454 2.0 24.2 7.0 4.4
89 1484 2.1 24.2 5.9 2.6
Avg. 1980s 0.9 24.6 4.7 3.0
1990 1505 1.4 24.1 6.0 2.6
91 1550 3.0 24.9 3.0 2.2
92 1569 1.2 24.4 -2.8 0.0
93 1530 -2.4 23.7 -0.5 -0.6
94 1496 -2.2 23.2 0.0* 0.5
(*) Estimate by the author.
(Source) Management and Coordination Agency, Labor Force Statistics
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Table 3
Growth of Real Domestic Use and Real Net Export
(In 1985 Prices)
Growth of Growth of Growth of Growth of Growth of % Point
Real Mfg. Real Real Real Real Net Contribution
Gross Domestic Export Import Export Domestic Net
Production Use (%) (%) (%) Use Export
(%) (%) .
Avg. 6.0 6.2 6.3 11.4 4.2 5.7 0.3
1980s
1989 6.4 7.0 4.3 12.7 -1.1 6.5 -0. 1
1990 6.4 6.8 5.3 10.2 1.5 6.3 0.1
91 5.2 5.6 2.5 3.1 2.2 5.0 0.2
92 -2.7 -3.7 1.5 -4.1 6.2 -3.3 0.4
93 -3.1 -2.7 -1.7 6.9 -8.2 -2.5 -0.6
94 1.7 20.0 -13.4 -1.0
(Source) Same as Table 1.
Table 4
Ratios of Real Export and Real Import to Real GDP
Real Export Real Import ()
1980 11.2 2.5
81 11.9 2.7
82 11.3 2.6
83 11.7 2.6
84 13.0 3.0
85 13.1 3.0
86 12.6 3.5
87 12.1 3.9
88 12.1 4.7
89 12.1 5.1
1990 12.1 5.4
91 11.9 5.3
92 12.0 5.0
93 11.8 5.4
94 11.9 6.4
,,~~ .m m m ' m m  m 1 m ' H., ,
(Source) Explained in the text.
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